Top-down proteomics on a high-field Fourier transform ion cyclotron resonance mass spectrometer.
Mass spectrometry is the tool of choice for sequencing peptides and determining the sites of posttranslational modifications; however, this bottom-up approach lacks in providing global information about the modification states of proteins including the number and types of isoforms and their stoichiometry. Recently, various techniques and mass spectrometers, such as high-field Fourier Transform Ion Cyclotron Resonance (FTICR) mass spectrometers, have been developed to study intact proteins (top-down proteomics). While the protein molecular mass and the qualitative and quantitative information about protein isoforms can be revealed by FTICR-MS analysis, their primary structure (including the identification of modifications and their exact locations in the amino acid sequence) can directly be determined using the MS/MS capability offered by the FTICR mass spectrometer. The distinct advantage of top-down methods are that modifications can be determined for a specific protein isoform rather than for peptides belonging to one or several isoforms. In this chapter, we describe different top-down proteomic approaches enabled by high-field (7, 9.4, and 12 T) FTICR mass spectrometers, and their applicability to answer biological and biomedical questions. We also describe the use of the free flow electrophoresis (FFE) to separate proteins prior to top-down mass spectrometric characterization.